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(57)Abstract: 



PROBLEM TO BE SOLVED: To provide a circuit configuration with which 
circuit scale is reduced and a high speed operation and high-accuracy 
compensation is realized in a nonlinear compensation circuit of an 
adaptive predistortion system having a local demodulator. 
SOLUTION: The fluctuation range of an input signal level is expressed 
with a plurality of signal level representative points, a compensation 
coefficient is calculated only at the representative points, and 
compensation coefficients at other levels are found by interpolation so 
that the circuit scale can be reduced and operations can be accelerated. 
Besides, concerning the calculation of the compensation coefficient, the 
calculation is recursively performed by a feedback loop using a 
cumulative multiplier so that high-accuracy compensation is enabled. 
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1 

>#5££> U -7 7-f if C49V>T. 

jS»1#ttS-*i6^»c:t*#afr-5UnT7'f1f„ 10 

Mias^jJiiiigcoiiiBA^^^w^fbteH^N^iijL (n 
If. 

At'E^b. A^fi^iffi^fg^cOitSrSfgL-r-SCli 
K«koT. MEm7JJfffiS©#M£^#tt£JBt»U 

*tt**i«r*#«i»*i«iins»c*v»T. 

*HaA*«^xOra«J«» (x, ) Rtfi£5Sf£?T (x„) <D 
2*SlOV*«*W-J|CbTA*«^U^lD (p l = x,' 
+ x,') S**5l/^ttfflgt. *»EA*«*©Htt 

*«• (x,) kwx&& (x.) ^. 2fctxtr8Bta*«^ 

y©RHflj*# (y, ) iit^if (y.) ^ <fc£i&*iT 

•5^-^A^gCi:. SlWLfcA^ff^x-^ (x, <hx.) 

RtffflTjfl^T 1 -* (y,iy.) * 30 

x' = x, ' + x,*, 

y' = y, ' + y, 1 . 

xy cos<J> = Xi y, + x, yy, , 

-xy sin<f> = x,y, - Xiy» 

* * u c ei* b & * mas?*- * s * ibjk: * 0 . * » 
jtfefcWftwA^^u^nc^-rs^raiaa^-^ii 

ftW-*f*SBlO*IM»t. KlfSl ©*H«fcJ:-aT# 40 

Sti-»T*iKttttil-*»i:. Ka»tttttmtaH=«fc?>#«> 
^nfeffi^ttx-^EtSbT^S^W^Ut, & 

tt*'J=75'flf. 50 
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[»#JS4j »#Jg3E«©'J-77-ftflC*S^T. 
ME : ?J65e*fc1tS<DA*«^U'<Jl'S:. 0a>SS7cA 
7Jl"<;U (p..,) *TOU--<;HeHS:TP«e)^j6fcraR|T 
Wrffl (Ntti«S») bfcA*U"^ft*ttp, (i= 0~ 
N, p. =0, p»= p.., ) £b. MEffitttttf-gffiOtf-* 
t. ME^2C0^ ; EUOx— :?E16S: A7J l^JWSffl 
TO*ff 5 C t £#gfc it -6 U -7 5 -f if . 

-f-!f«)U^;H(WJ»fc*HT. «lEA*«#gi|S0 2SI 

fto^^ffi (p = <xi' + x, 1 ) ,/f ) mmm 

2 *ft©iS»»sp*««» (afcttbTa-'" 

t. £t::-?-©iS*»«J* (bKttLTb-' £#«&-5) f::«k0 

aWfcit z.,, = z. ( 3 - az.*) /2 (7c 
fc*U ateATjffl. n«g«5ft. z. ttttJHfft. z.ttnEI 

3C z... = z (fc£b, bteATjfit) ^m^i>Ct.-^m 

iB&9KffiE«#l"^©ff-££fT'5 ctswatts* 
l J-7^'flf(C^^T. ME7*-^A*SSTIX»bfcA 

^o^-^SjSseut, ^-^A^ge-e^en-sm^m 

^^-^iWrM^to-tttff^, ;£«&7cA7J«^l"^p 
( = (x, 1 + x,') 1/1 ) ©«*tMEA* wuui&m 
Pi (p, = iAp) ICttbT. 

(P.-. + Pi) /2 <p< (p, + p.,,) /2CD®H(c*S 
A^W^U^JI/pRtfAHl**^-^ (x, , x,. y,, y 

• ) ^ethJS^tistfrEf w«iS7 f — ^ffl^irE^io 
*^U©i*B©7*— *ibT»#&tr£|BjiB)i::. t*- 

o^j^ty h*nfc«rjftT?iwe* i ©ttmscKx- 

C»*^7] f*|6EtOUz75'f-!fl:itJT. 
WEt*— * ArtBlTWSftfcT*-^. Rfcfl&ESI 1 © 

is «k tfgf K # S & * tlT x— 9 <fi> A ffi^ * 

ttttb. a*i/^m«* p, (Pi = iAp) tzm*a 
If. 

'J=T7-r-tf tr*3liT, (WEiBl Ojt^EU 
l*7bfcP#j*CT. i#10A^U"^JW*ttp, 
'fWffla^-^ffl ( x', y'. xy cos*, -xy sin* ) 
Sr. i£J*tf»ffl (MttiEKft) ©^-^ (j = i-M/2 

~ i + m/2 ) zmfflLTX®. mmm<?)\i3i"<)v 
MHto (i = o ~n ) fcwrafMfia^-^itsww- 

3S«?Tbfc^TWE»l 0/t'J(D77y*U-fev h 



( 3 ) 



t (X) = 2,.. , f 1 [n k * l & _ Pk) / (pj - A) ] 
= E,., 1 !^! <x) 

(£.£fL. x = pi, ftex, . x,. y, , y, , ru 

Srffl^, WfBmKO^^U^epiR^f, (j = i - M/2 
~ i + M/2 ) Stt^WUTttWHRftcc, (x) 

Wf2ttrBi^3i3:ic«};oTA^U'^;u«sfflp, ( i = 

0 ~ N ) fC^-r**K^Sx-^fit ( x', yy\ xy 
cos*, -xy sin*) Z\t£¥fWtii-t2> U ~7 

cj (x) = rik^i (x - Pk) / ( p, - pi) 
©it*fc*tt*Mjw*;*s. ^-^-b>mz^om 

***86*J|,fl: jCT*»fciB»***r * £ £fc J; Off 

m&h 1 1 ] m&m 3 ~»3fcjs i o ib«© ti-rti^ 

©'J=T5-f-»flc;&V»T. 1WEJIS 1 o»mi«BT*»fcX 
Al/'C^ft^ip, TCtraffllf-^fi (x', y\ xy 
cos*, -xy sin* ) £flfrtBi£*3Wfr§Blt A# L, &" 
a»»ttltJMBfc::&^T. A^^f^tep, ( i = 0 
~ N ) TODiSlttt^-^a, . a„£. 
a, = (x,y, + x,y,) / (y, ' + y,') = xy cos*/y' 
a« = (x«y, - x,y,) / (y, ' + y,') = -xy sin*/y' 
(&£U xy = ( (x,« + x,') (y,' + y 0 «) ) "• ) 

n-\ziii-f^tiitimnmm2mfa + y ,«) tci-stij 
sstms:. itB=a- b>miz£K)m ! &$:&tf>z>m<t3: 

tttHMfc*HT. tteSMMftffftOltff&ffieA* 
{g^ililicD 2 fiffi (x 1 = x,« + x,' ) <t. SfrfEi±i^{i 

■^«i|@(D2*fit (y' = y, * + y,') 

( 1/xy) KAtb^3«#lii|l©«<Z)iS»SctcttrlB 
A^«^li♦i2ftMxx , £SHtT. Atti^W^iSHItt: 

(a. " 1 = x/y = ( (x, ' + x, * ) / (y, ' + 

y, 1 ) ) '") mxmt>mnmmtt&. m%®t 

T, SffMfltffft (A." 1 = n. (a.") . n 0 «n«* 

f (p) = s,.."f, [n^, (p - 

= Si-oMjC, (p)) 
(fcfc*U ftta,, a, ) iWIBm 2 'J rt>e> 

Pi&tffi (j = i - M/2 ~ i + M/2 ) Sr^WLX 



10 



20 



30 
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TCO^— ^fitCDxy cos*. &tf-xy sin* »Cffii5Affl;*J 

m^mm<Dm<Qm&. ( i/xy) *8m*t. Aia*flntte 

fflgcosfc&fficos*. RtfiE&M-s in* &AtB 

COS*, = C08 (tf>,-i + *) 

= cos*,-iCos*— sin*,- t sin* 
-sin*. = -sin (*,. l + *) 

= -sln*.-icos* - cos*.-iSin* 

a, = A. " ' cos *„ 
a 0 = -A' ' s i n * . 

Zfr&.TZZ\£\Z&^Tmmm&&y i -9a, <ha,£;}c«> 
S C <t £ <fc T -5 U = 7 5 -f tf . 
[»#SU 4] ffltjfcJSl 3|B«WJ^7 5"f 1fOiS»!f# 

teiHMBic*nT, «riBAm^ff^ffi*io2^«io«OT 
*^**5«ttx. taiB^afiimigtBtfBigaiogsioiiM 

UiS**<DT-*&m3<D*lbi)\Z&ML> fjtsrn^ 

-77-f tf{c*5^T. wtB'jn77-f -wmftrnTrnz 

mmm2 *5«ttX^3 ©^^EU fClBlR^tlTU-S^-^ 
It?— 9 SWIBm 2 *J .fcZJtm 3 y tC^iS^ LT 

1 6 3 mxm 3 i 5 o^-rtifrizm 

«WU -7^-f IflCfet^T. WtBU^;^tUSfCJ:0«l 

iti$nfcA^m^U'^;i/p^»ftrM<@©A*u^;u^«i 

p, (i = 1 ~ M. p,<p< Pl ) izM-Tzm&tii?-?*: 
S5IB^2©^^!J*^^*.HJL, ttr^lX<toTA^m^ 
U^JPp^-r^)iS»«Ftt7 ; -iS' (a, tja.) Srm-g-r-SJ; 
5.cmfBm2WMK8i5&«tfi£t, f!fB«*»#iglcJ;o 

rmzm&&?-**Aj]mn (x, + jx 0 ) 

•J-77-flf. 

[«^«173 »^«1 6|3«©U^75'f1f©m2 



p» ) / (p, - Pk ) ] 



50 



Cc, (p) WI2ttra^^lCioTA* 
ffl^U^^plC^T-SiSJ^tt^-^ffl (a,, a„) Sffff 



10 



20 



T * H i £ t T -5 U - 7 7 -f If . 

f (p) = z,.."f, [n**, (p - Pk ) / ( Pj 

= 2 1 . o " di ( f j . p, ) (p - Pi ) 1 

£tiniCJlfr>. WEJB2oy ; EU*»6p, Rtff, (j = i 

- m/2 ~ i +m/2 ) ^m^-mvxWnmm, 

Pi)) Wf2«W^JH^(c«koTA*«^U^^p 
tcSTr^iS^ttx-*® (a,, a a, ) ZntWTZZt 

[0 0 0 1] 
[0 0 0 2] 

Rizft-oTmmmvmtimm&oxmMt. mwrnita 
s**<ia*oT*3 0. tawx, mmmmxmmmAj 
\zfit>tix^z>. T4i??)\'mifcm-?\t, mjmm®e> 
imMuxmtiMmfttiiizigm-rz&x&wz&zmm 

7j3St!><£>£. 

[0003] 7^-K37^-7-h-^«. nxmrnmn 

*>6>HL§I^Ti^«{rr£775£-C\ SS^iS- (Radio Fr 
equency, JJU$RF£frr 5) #T<ai§lgS£ffi-e#tfi!c;*n 

A(p) e' <*>"" = A(p)cos(J> (p) + 
i-S-^Stt*. 5£(l)TA(p)teJii|i<D#&15|5£#&3E 
U <*>(p)«fi:*BW*^fiE»Sr*bT^-5. 
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(p - p.) ({SU KteM = <S»W«t$M/2, M = 
©ig (M - 1) /2) 

cd^£S»»:©j&5*;i;:£j& Lit 



&) ] 

(fc*£U ftta,. a. ) 
Tsg£ttM!RT£;&ST. RF?8\ IF (Intermediate Frequ 
ency. fPMttR) BB (Base Band : g&m®) <T> 
&*frffi/!ffTj|0§]S£aHt375^T&S. ^U^Xh 

^mm^a^f-^x^mniz^^x^^mtimm^zx 

^-T^TjttT. «*lii|i§gOntIiarTm^MS^-S73ffiT 
T^'J^-fX h—>3 >7jSCfcRF^. IF3T. BB#T 

[0 0 0 4] ilESTj^roU^T^-flfOtfT. 

4V*)vm^mz&%y?zr7-4'?um%3L\z~7i)T :: 
-rxi — ~>a >ttizmm-£ftT^z. 
[0005] yj^^x h-i/a>#mi&Mmomm& 
W2&m^Tmw-rz. i2(a)it ntimmmoxm 

7j#tt©-«3JSr^-r0T**. £tz. 12(b)lt 

217«If£#A2;SS^ 218teQfi)c#A7jSS J ?% 20fct*gJ!H# 
21tei£!&ttfrS:gB. 22teiE5?£iB3B. 23teiB3?!« 

mm. zmmjjtgmm (hpa) , 2i9«Ui*^-r*-5. 

0 2«HSUi^©fcfe<O|iBS0T*-5O5T. BB«*t*RF 

[0006] s2ic*j^t, mtimm&mmi&ftmz 
a^«^i^^p (p' =x," + x,\ fcfc*u x. \$mne> 
mteis.ftMm> x, s-s) rowstL 

T, 

jA(p)sin<*> (p) 5£(1) 

JMfrtttCfcO. HPA24©ffl7j<g*tte, 

40 



30 



y = y. +jy 0 = A(p) e 1 <p"" (x, + jx,) 
= A(p) (x, cos<p (p) - x<,sin<Mp)) + jA(p) (x. sin<p (p) 



[0 0 0 7] 5£(2)<£>tb?a{i*ty©Jgi|igl$ (y, ' + y,«) 

' ' ' (Dxttmn u"*;w=*rr zmtom^-zm 2 (a) \z 

-flsfKjtc. ntimm&<DMm#m&&m*. xij 
m^\s^)H<DmMziti^T\titsmmifife.Tis. 02(a) 

A"' (p) e 1 <*>"" = a, + ja. 



+ X« C0S<J> (p)) 
5S(2) 

itiySrf#S{C«. ATjfi^l^^^iUTx = yT/«C<. 
x' ^U^JKDm^^XtlVUntHiU^U^K x' SrH 
#-r*IC«#«S^tt (5£(1)) 

(3)$**. Cin(CA73fi-^xO^W^;Upi&f^A-r-5 



( 5 

7 

= A" 1 (p) cos <t> (p) 
[0 0 0 8] E2(b)»C*5l^T, A^«8^217^^bT« 

mmwmotm^mm22^m-ox, HPA24iw-$-x.en 

Mens. HPA24<OUi^{g^yS:it3Xtti^8i23tCJ;0« 

ill/, y, t jy.ibT. m.&&stnmi\zxtr??>. m 

miZXttm^x = x, + jx, t>A^«S^217t218A^i£*$ 10 
14H-»a521lCA^-rS. iS»^ttff-SgB2ni. £*l£x<by 
(Dr—O'frZmft&x/y&mn-TZ. j£tt>tzm¥rtex/y 
fc, A#f&^l^JPp£ttALT, 3*;(3)<£>#«iHiM$iEffi 
A ' (p) e ' = a, + ja,***. «*»>»Si20tr# 
£n£«5H#mg§20T-te. A*«^xlC«^?itm 
U #^StIE{Hfx' £r#i*. HPA24K:#*..5. 
[0 0 0 9] ±a?C07 r U5 f -<X h — ->3 x^jistctn 
tf, HPA24«iS»1#ttSrit3S«P8§23»C«t 0^tClg«LT 
1>5©T, HPA24*Sffiffi^Kj«StCJ:»3!t#i4^i!i$^i;T 

t>. Ty7T4 7\z&&mm<-*im-z$>Q. 20 
MtLT, tfrfli. &h. s?^;nts 

®{!^#1998fj£VlMX^-f B-5-4TlB££*l*: 
[0 0 10] E3I1 «07^r^^'Jf^Xh 
201fcllJ&#A2jS8^ 202«Qfi£#A:*jS3^, 30« 

(lut) . zm/^-wcU^ (per) . 32^ 30 
smmmmwm, u\m&mw-&. 35«x-^je«fgc. 
io«tt££a®f§, inzw.3zw.m&* m-zd/m&m, 13 

teA/D^&H, 14£17teji38EKig£#§. 15<hl6«^SB% 

m.&2*¥-ft\zmfrtiT^z><D\z. mmmn mmf&ft 

*4. 

[0 0 11] H3tC*Jl»T. *PA*«^CDI*»x,*« 
A*SSHP201£:frLT. *fcQ«#x,*tAa*m02Sfl' 
IT, *n*ntt*»JMM2K:#*.S*l*. 40 
32T«, A*Lfc^WA*<t#fw*J¥ii33*^#Ae.n 

tt. ^W*fT^D/A^tft|gl2IC-^AS. MKD/Agifc8gl2 

T, RF^l-^iSE&^glSft, HPAl8KJ?-;t<=,n-5. HPA18 
ttft-^SrBfJgro U^MCifffi LTIil^7«S^203S:^ IT 

tu^-ra. 50 



«r&8 2 001-268150 
8 

jA"' (p)sin<f>(p) 5£(3) 

[0 0 12] HPA18Tli*i$nfcm^tt. ^fattUS^Sil 

9C£dhk0**dih&*i. j*ttitfltesi7i=4x.&*i 

•5. H&&iI£ggl7T'«. HPA180ffi^3<75— gCT»-5{g 
*t <h LTA/D&&&1 3 K A/D^&§gl3Tte. IF?& 

mnty** -s? )vmn\z$t&i.xw.&m.ffim\\z5-7i 

A*jLfcftff£i^*§fi£#{f*7<i: 

[0 0 13] ^-^MStSMSICW:, flJK, £PiA#<S*t 
<Z>If«#x, <fcQj£#x, A^«8^201<i:202i:*^L 

x. tnmienT^s. ^-^Mfrgfts-m, z. 
<r> # * s n fc* n a * m # t tu ^ - * « *t t \z «t o 
t, ^n^n. A^^-^tai^'x-^rossf^ff^. 

H«T Lfcx-* £{fc»fra?aB34K-£*. -5. 
[0 0 14] Sfc. ^HA^ft^Ol^x, £Qfi£#x, t 

«, M^/t , 7-tf-ffgC3nzt>#^.e»n.5. /x^-ft-msB 

J¥U £tt£B5£##«g^g«&&£tefflLfcR0M (Rea 
d Only Memory) ^OTi2ttx/\*'f XTfllfiK^n^Bg^ 
-^;P30<!:^ft»#^^«««»S-frg-r*^»fHLSB 
34K#A£. 

[0 0 15] {Sgc§r«SB34T-te. /^>7-trSLgP31^e»# 
^.■itlfcA^fl-^U^^i:. ^-^M»rS835^e4-x.e 

§r#Srff 5. Sfe. #Rg^-y;P30T«. /1"7— ff#S5 
31^e4-^.etlfeA^U'<;HaS'. tfcoTMLtt 

mT-7-)i<xMmLtzmz&8iLrzBifett#®Mmm& 

»tl/T. «^»f£S33tC-^.^So 
[0 0 16] «^»mS33tt. A#Lfc@)£##iajg« 

A^fs^ic*f-rs*^»«^»sr**, z\n&mmm 

SH32{C-^A*. «^»SL8i32tt, A*«gT201t202t 
*^LT-^Aenfc^PA*«^CDlB£»x, <fcQj£#x, i 
fc. tt«»»S33^e#^etifc#^^«««SS:tc«to 

ftp. 

[0 0 17] EP%. ±iiiOtj5e3tE0lJT«. HPA180#i»^ 
L-fe#^^-^;i/30-C««L. m%.ft£m.#.<D¥f l &L<D 

-tn&mwifttLT, TyzfT-jyizznjfj xb—> 

mW)ft*2K<DTS.&&m%\ZliK) : &Q>J.L. jfi{HflM8:£LM 
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[0 0 18] 

)Vm \z frU 0 oiats^* £ 4: -r -5 A,&# * -a fe. 
[0 0 19] £fc#&l^tt<D£lto#lCO^Tte. M^i 10 

[0 0 2 0] MtC ^if)^OiS»^ttSr*J6S«^{Ctt. 20 

it -h mmmmm * ^m^.-v mu v x*«e> t w * 

[0 0 2 1] H^»^3»^tt«^J6«^Jfitlggro 
&W+ltf&S&n. ^tl^frplctt. WMi©'Jn77'f 

k z. <d#bj t— £ffr« l & w-n «& & & ^x&tf * 

o fc. 30 
[0 0 2 2] Zfz. ±fS^Sj^c7>ie^ttS:©#LT^-5 

[0 0 2 3] Rhi&x&J^lC. fitJfeftffiKte. ^TtZ 

^-rA\&***r£. fin*,. 

(1) ^«ro^^'JSOlMS7;U=fUXAS:ffl^-l.^ 

(2) ^ft»«)3»#tttl-SLO)R^»tji^„ 

o) }mm&mm&tf&^. 40 
(4) Kig^wffijss^ m-fcftT-?<Dmm . mm 

[0 0 2 4] *&BJ!<DgA«Jtt. ±&BOJ; 5 

,6£Rfc*U BB*iaa</h3<. J*8»re4jffi&: U 
^-f-tfSrJStt-rSClilCfeS. SfC. #?£9jcDSg3©S 

\z&2>. £fzm.iz. *ftw<Dm<Dmmt, ^s^m 50 
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[0 0 2 5] 

0. mm&Um&&&$t*f>Z>£.5\zVtz : bV>T$>Z. 
[0 0 2 6] ±12812 »Btfj£jgfi£-r-5fci&. * 

f£w<Dimmmm®&\t, ±T<Dmm"vu\zt>tz-? 
- * £&?rr * mz h&m \^tzmn i^oifr *> mr<n l 

[0 0 2 7] 36fC. ±ftm3<Dgtt}Zmi&?Z>tzt!>. * 

t, mm&mM&mzttVTtemnigiimMuvx? t 
fr<bmtfLLtz%mmw®$:m<<K ^m^mm^mzmv 

JHl@STttAW^«^«i:ffiM<75^, JESCffiatA^-hft 

•^x^cf-^iii HPA<aAffl^m#^;i'Jt<z>iS»& 
(t-ft^%. ^^*»gg<©A^fii) teuciRirrs (s 

<»:, SS^»8g©A*ffi^lTft^ (S«Sn»S805A^ 

ffittorftvo fittft^raT, )i-7\3.&W)Vftmizm 

W^.VX'fr<^.o\zW}^t^. z.v L-T. SlbWlc^ 
[0 0 2 8] MtC. *f6B^Ttt. SflKJSSL^fflurt^ 

m&<D&&&zft%?ztztt>\z> -3.-b>mz&zm 

[0 0 2 9] 

[fi?BJ!cD*ig<£>fi*{£] *5!^lCJ:S^^»«|5lgS©H 
PW^»i<i5ia (O-SAU-^p..,) e>±T\zt>tzo 



( 7 ) 

11 

P = P... /N. NtegftfifE) ££flU NiSO 

MP, (p, = iAp . i = 0~N) lro^TCO*-jJ»!f$tt^— 

f(x) = z» .," fi [n k *i (x - p k )/( Pi 

= Z..." f , Cj (x) 
iCtoTfT^. i£(4), M + lflOjA0ii.fi). (p, , f. ), 
(p.,f.)4I2>M*#lS-e<6?>. 

[o o 3 1] x = pT<Dm!b>)£mm&<xst>z>tzit> io 

\Z, H + IBO^P.. P.. p,S. N + lflOT*— 

Po = P i a / : , , Pi / i 

= p ' i . Pi 

= P i * i / I 

fctffU p'i-Ap/2<p< 

Po - P' i (i-l)/J, , P( I - t ) / 

= p ' i . ♦ Pi 

= P i ♦ ( ■ ♦ i > / : 

&fc*u p' , < p < p' ,., (mu^fr) Mm® 

flfltt3"Ha©3fcR*±tf*«£, HfcWOVtt&OLO 20 

fll«WT*«;fcii>K:tt, f«xo*-w§5»-r, xK 

#l/TflR&RRTfc**ftHrfcSfct». 

[0 032] #.\z*fzme>nt)m<igm<D}mM<DM&&. 

;k>oHR£LT£(i)£$?J:9K:R:b3tt«. -2f, 
Blf§T-i!r 5f-^ »AH;l!7fl4®nttR&&RXRa- 

A" (p) e"' = (x, + jx 0 ) / (y, 

= ( (x, y, + x, y 0 ) - j (x, y, - x„ y, 
[0 0 3 4] ^<7)<b5S;(3)«i:£it&LT. * 

Hi = A" 1 0>)cO8^0>) 

= (xiy, +x 0 y«)/(yi , +y. 1 ) 
a, = —A" 1 (p)sln<f>(p) 

= (x»yi -xiy«)/(yt' + yo 1 ) 
A" 1 0») = ((!,' +x« , )/(y, , +y, , )) 1/, 5$(8> 

[0 0 3 5] gl:, x' = x,' + x,\ y' =y, ' + y,', 

a, = xyC0S<f>(P)/y' 

A, = -xysin<*> (p)/y l 
[0 0 3 6] 5£(8)K>£» ( x,. x 9 , y, . y, ) itU^. 

^RtLTte. ( x\ y' . xy cos<p, -xy sin<f> 
[0 0 3 7] 5£(8)fi 1 iHKD^-^Sl^TtfWT^-S 
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[0030] w^nsr-^, *3<kt;yjx^ 
- p.)] 

5£(4) 

*p' < ( = iAp. i = 0~N. M<N) P*< P. 

~p. <D<t>ii\ziiLm?z>±o\z, jMv&rziZiZivttj. 



•s:(5) 

+ A p/2 



(MtefllR) 



••••j£(6) 

(x,, x,, y,, y 9 ) #«WEMf&«£?T5ffi# 
tt^-;?fc^tBJ£#<htt3Sfi!c#<Z>^ (a,, a, ) 

[0 0 3 3] SPt>. «*lii|®g§W#^^ttA(p) e ' <J> 
'"tt, m^ttMitgOArtft^ (x =x, + jx, ) tmti 
(y = y, + jy,) Wtfci LT4-A6.tl5. t£-r>T. 
iS»«FttA-' (p) e"' </>'" tt5£(7)<hfc-£. 



+ jy,) 

)) / (y.' + y,') 5£<7) 

xy = ((x,' + x, , )(y, , +y,')) 1 " <hR<<h. A" 
xy/y' <h&3©-e, #©5$;(9)£&-5. 



(p) = 



•5£(9) 



iR^t-^ e k5^«fKi&n»T+^T»o, dsp ties mmtt 



[0 0 3 8] 04(CJ:t>T» y ■< — KAW 9 )l—y*&m 
I — ->3» §PO«ifdcS^T^ , o»/^ET»-5«. 204« 



( 

13 

A^SS^. 40ttiS»^ttS<SS, 41i451414iIiiUvX 
9. 4214&IT33. 43«S«»»Sg. 4414ini#83, 4614351 
«ttO»S. 47tt«3il»it{g^[aK. 48ttm*li«S (HP 
A) . 205tettJ*jJ8^T&5. 
tO 0 3 9] 0 4K:*5^T, A#«^§x»4A2jSam04£ 

tlZ. iSy#tt*tfltf§40T14. iS^tt&SA." e- J 
#K*6*l. A. ' e ' *" • x£fc-?THPA48t;:^*.£. HPA 
48T14, A^tHtA." e" • x£#g5^fiJ?#Ae- ' <D 
fgU tll^ffl^y = Ae' 4>A.-' e" 1 • xSffi^-T 

[0 0 4 0] ffl^m^y«m^Sg^205^e,U5^$nsi: 

#tc. «^»it««iHiK47jc#^e.n^. ffiotfi^ 

itSUI|§|&481;:14, A^<i^xttB*<I^yi:^A^L. 

l^->-^^41<>:»*S42iT«lfiELfcSS^SESg43(C#^ 
6*1, »nm2\ZJ:z>T. jSSU^X^4HCf21S$tlT 

a, = (x, y, + x,y.) A.* 1 / (xy) 
a« = (x, y, - Xi y, ) A„ " 1 / (xy) 
fcfc'U xy = ( (x, 1 + x, 1 ) (y,' 
[0 0 4 2] »«SI*S43«i:S*ttI»S46t*ffl^fc#P 

mmmm^-^-vit, &f$,&T<z>is*ita- 1 e- 1 $i4je«i 

-h>ftl4IS&f (x) £ifi{Htex.-e©8grt?ifi<HL. x 
Wt<0^*«fL^ifi<etfflx.,, iL-T»ijfiW{cf (x) 
fl?£jR#3#M4Tifc£. x.T©jg*§l<Z>*il#14y,, ' = f 

x... = x„ - (f (x.) -a) /f 

[0 0 4 4] J^±i5i^Lfe»*W^3SICi^#. 0 1 1 £ 

^□•^BTJbS. 20n4A2/ft*tx<DpjfflfiK#x, AJjSS 
^ 202«A^I§-^xroiS5Sfi£»x, ArtSB^. 2«k^;U 
&W8§ (PWR) . 3««^»gSg, 4' «m2©«^S15. 
6' ttffifttttWgB, V lift 2 QttNtt. 9' 145 s - * 
A^SB. 10' ttfiX^IIIS. 11* «J^SPttSS«i8S, 18 

itmtimmm (hpa) . i9tt^rsjtt^s, 245<t246i4 

iSJil-^X*. 247«S«m»S, 24814£8UJ0gi§. 20 

3»4iiia*FT?a*. U"uu*tu«2. tg^»@8§3. » 

x-*Aa*9' . Ift£XMI8l0' . Affilt^tKillsl 
1' . iBiSW^X^245t246. JR«ffcS«247. *fltftl* 
§§248««ET^^^ yyU-TV* 1 — ->3 >gB£«/£ 
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<DiS»#tt«&A.-' *tt*biM*tt*««40»= BP 
•5, A."' = a.-'A..." = n. (a."') t&S. 
AtiJ * lias W A *45 1 Un»S44 1 T«fiK L 

fc*«MlDlM846l;:-*F*.&n. fiOSLS44tC«fcr3T. jgifU 
S?X^45tEtftStlT^-5 l^WWffiffiRSCfi*.., 

<m.&&®mm4o\z5-z.z. guts. = -<t> - «... 

= £. (<*>) 

[0 0 4 1] 04W«fi£T. jl^U-->'X^41<D«J^ffiA. 
10 -'ttl. SMW-v ! X^45(D«3»<i<f).«0i:LT*5<. * 
»»*lfll;i/-'7 r *««3(ELfc«rj«TJ4. y = Ae' 4>A," e 
•'f-i = x£&Sj&>&. SffiA.-'ttA" IdRJfcU a. 
-' ttUCfRJlCr*. 14HPA480)ffl:ffi*H4<I> 
fcJRj&U <M40»CJKJtrr*. A. -1 =A"'= ( (x, 1 + x 
/ (y,* + y,') ) '"te. mm&m-CXtbftx/yiZ 
C4ie£(8)lCftA-r-5&. £(10)CDa.&a 

3<#> 6*1-5. 



+ y,') ) "* 5* (10) 

(x.) (i.t©t^3S) T-**.6ft, *o. y. ' = y. 

/ (x. - x..,) *ftsc»4. scant 

X.., = x. - y„/y. ' Si(ll) 

[0 0 4 3] n;L-h>S;Tf (x) = a&m<\Z\t, ^ 
Jf^bTy = f (x) - a = 0£8?<„ ^tl^SCd 1) I'f^A 

30 

(xj SCO 2) 

[0 0 4 5] El 1 T14, HPA180#»^ttS^-r 

ta*fl^ytA*«^xOJt ( y/x = a„ e ' A <f> ) 
*U cn^iS»#ttW-SES86' ( A = a. - A 

... ) S.^S8(lJ0» («■ =A* + 4>.— , ) LT#« 
»»tt ( A exp (j<f>. ) ) S**^. CWjS»»SrA* 
«^xK«**i|CbT#«»*Mt«^x' Sr#-5. ifi^tt 
40 &W.<Dm&*ffim<t?2>lZlt>, HPAA*«^*{t«[H*N 
»WL., #«j«TO*a»Wtt**ii>. «10jflC-C»4*l«. 
RtfJfi*||HKJ:oTW-J|C*ff5. W±©«fi£lC«t 0*^ 

S247, atf*SW0j|C»248OWS?X^KiDJ(lttl. R^O 
*-^A»ijfifi<JlC**fl««ftt**«)T^<COT?. HPA18£> 

[0046] mi nc^bfc^f^ick-s'j-T^-fif 

50 HI (4. **»©U=75'f-!ftOi*ftwt^ciy 
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^BITifc*. 201ttIf£#A2jaS^. 202fctQj£#A*Jil 
^, lte#llU&*t<Bg&. 2tel^;i>&tfjg (PWR) . 3«« 

lO/tU, Ote^-^A^SB. 10tefi3££I!§g, lite 
lft£ttHl§. 12ttD/Al£8|gg. 13teA/D&&gg, 14£17tt 
m&&m&$g. 15£l6fi^gBf£iII§. 18teHPA. 19tt* 
l6m*S£2§. 203fcltU*;SS^Tifc-5. U^J^W 
S§2. «SI»»S3. fl^OttlMM. S!2<Z>*^EiJ5. jj» 
»tt»HSC«6. SSS 1 <Z>«fflgi$7. ^l©^tU8. -5*-* 10 
A*gC9*-T?oaC»^#^«i<»a5l&«BicLT*3 0, £ 
Tx^*^WlCfi^fl!lS£fT-3T^£o 2#¥ 

[0 0 4 7] Hlfc&^T. IfifciJ-A^j4SB^201*^LT 

"✓*«;Hftttj*2 1«^»*3§3 1 *> n-s . 

in('=toT^i@A^fi^x ( = x, t jx,) **. 

-5. 20 

[0 0 4 8] u*«;nftHi»2Ttt. a#«^1"<;pp (p* 

= x,' + x,') *ff-»U tt^»St§g3-Ctt. A*«# 

u^oupiz^c^mmm^m-' (p) e' (p'" 

x' = X.' + X,' . 

y' = y. ' + y. ' , 
xy cos<p = x,y, + x„y, , 
-xy sin<p = x,yi - Xi y Q . 
(fcfc'L xy = ( (x,' + x,') (y,« 

CCO^(13){C«toTllf#$nfcUi*x-^ <x\ y\ x 
y cos<p, -xy sin<f>) H^KO^^E'J (sr— ^^U) 

[0 0 5 3] Ml 1 ot^vs-eiz. in^Of-^J, 
mi<0^^'J8OSfejfi^A^jU'^;Uft^fflp, (i = 0~ 

n, Po = o, p» = p. . , ) ©feteig*£t:;*£>iA/T*5 

T. SglcOfctRHgB (ttfSflSBl) 71CcfcrK Ml 1 <Z) ;* U 8 
©^-^fcffflU A^W^;PfiSffit?«5x-^ffi (x 
' , y' . xy cos (p. -xy sin<p ) &ft\-&-$~Z>. 40 
[0 0 5 4] WiZ. jS»#ttffffSE61C*3^T. A^Jl^ 

;^f , i^fiiPi^?<o#^is^^f^4A- , (p.) e - '<*><•" = a, 

+ ja„£. ^(9)ICioT*«6. !2©^t'J (ffi^tt 

0120^*^ sicsnr&snfcA^ u-s;m^«tp, T 

tii$nfeA*fi^u-^;ppic»jj;-r-S)^^iS»«Ftt*fh 
g-r-s. zz>L,T#st>*L&fflAtimnx.\z*i-rz>}mi& 

>}mmmmw)ft&?To. 50 
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-->3>*S0Ht^x' (x' =A" (p) e'*'" -x) it 
m3ZRffl®lO\z5-Z.*>tl2>. fi3*&IIS3§10te. XfjLfz 
fVr* X I — ->3 >*t«<Hfx' *^PUTD/AS:giS§ 

12c: D/A^«iigi2TH. Wi$tmmn*7-ruif 
[0049] jta&aii^sgu-ctt. 7-j-a?&mmn& 

&&£&L, HPA18-£;L£. HPA18Tte. A2jLfc<l#£ 
tiitiLTffi^'rS. HPA18<7>(iJ2jtt. ffl#Sg^203£;fM, 
Tffl^SftSt&l;:, #|6H4ig^l§19l;;J:0-SB#j&0 

ajsn. ra&Kg^sgi7ic-^K.?,n-5. 
[0050] ^S[»ji&iii7T«. xtiLftmjimn<o 

&'&fflmuzi§-z-z>. 

[oo5i] a3£«isi§§ii-m. xxvftmm&mv 

T. ffl#«*ty (y = y, + jy„) &\ti1jtZ>. dWffl^j 

<h. &fflXJjmnx<OWlterftftx,R.Zfim&B!c.ftx, iite, 
^- A # SB9 A 6 tl -5 . 

[0 0 5 2] ^-^AJ^Ttt. «T<0&&£»£fT 



+ y,M ) ) 

5£(l3) 

[0 0 5 5] U±.mWLfz£o\Z, ®l\ZmVtz*%m 

<Dmmm\z£mz> m^^w-iz&m^m^u^-c 

ttmU^)U&Skir\.-V\ZMm\Z&^TftW?2><Z> 

%-ft5z\£\z£.o. mmmmammt. mmmftmmtt 
SOT. 1MB. &W)mw&*it(z-z$>z>. 

[0 0 5 6] 01 0*&W<0&mmiZ£HfZ>7 ; -'$' Xtt 

^iimiro^^u (x-^^^&'j) Momm*. wsiz 

^^'Jggro-^SSCajOfliEESr^-r^D^^BT**. 20 
6«x, fiE^A^SS^. 207lix. fi£»A^SS^ , 208«HPAfJb 
tlXtl^, 50t51ttilMlHlK. 52«il[32SiSS. 53«t 
54. 56i57, 59. 510, 512^:513t^#§g. 55, 58, 51 

l. 5u«ins:sg, s\h\t* : tvmwm'&. 5i6«^^'JT 



( 10 ) 
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[0 0 5 7] H5(Zt5^T. m^itflSgg Off A) <Dffl*> 
f8#y^A^^208Sr^tT»fT«i)IS52(C#Ae.n, 

y.tt, »^S§510, 513tC-^Ae.tl, Sfc. #£§3571;: 2 

[0 0 5 8] Sfc^HA^ft^li, ilJllHl8§50<i:51itC 10 
AijmzmiT<ZltPhtiitimny = y. + jy, 

fritznt. mmtstitzwm&iftx, n. »^S53tc2^ 
«»-r-5fc*ici^^ic2^)#^.e.n, *feiss*n7ti^ 
ffl^»x,«. mm®s4iz2mmn-?z>ittt>\zmmz2-D 

CO 0 5 9] »*»S3i»I|t»54tT?-tn"€ J nS*Sn 

il.hK.fcO, S£(13)OTx' ( x' = %,' + x,' ) ©SUMS 
£jWjng§§55^£ffl#$tl-5„ Un^8g55©a^x' tt. ;* 20 
*: , Jf!5d»m&515 1 h* ; E'J516£K#*£n-5„ ^j-. 

gS58(C#Ae.tl. »D#§§58Ti0*$n^)^(hlC«t 0. 5£ 
(13) Oy' ( y' = y,' + y,' ) ©H-»^^SnS:S58^ 
£fcb2j$n*. *n^Sg58(DtiJ^y , «^ ; EU516lC-%-x.e 
tt-5. 

[0 0 6 0] Sfe. jgJS[ElK50rot0^fi^x, tt»»g§59 

t»»s§5i3tt)^xen, ii®ieiK5i©ai^fs#x,ii 
i:«-ms5io©i±i* t tt-?-n^tiJragg§5i i ir^-A 30 

*0#S5lltrJjD^^tl*Ct(cJ;O. 5£(13)<Z>xy cos* 
( xy cos* = x,y, + x,y, ) (DiYW-m^c^tm^l 1 
^6.tb*$tl-5. inmgg51iroai^c (c = xy cos*) tt 

^ ; EU5i6(c#K.f,n«). *fcHi*ic. m&miwmjj 
tm»ms 1 2 <oa ti t \t^n^nuanm^ 1 4 a «=> n. 

fiDggg514T2jQfiL (fcfc'U »ffg§513<Dffl#teigefiL) $ 
flSd<t(CJ;0. ^(13)©-xy sin* ( -xy sin* = x, 
yi - x,y, ) (DWcn&fksWImW-mufribMJjZtxz,. 
flDgg§514<Z>tti*>s (s = -xy sin*) «^^U516IC-^A 
<=>*X£. 40 
[0 0 6 1] *^'J3itJ»[El88515Tte, Xtit&x 

f (p) = f. ( p - p, ) ( p - p, ) 
+ fi ( p - Po ) ( P - Pi ) 

+ fi ( P - Po ) ( P - Pi ) 
(fcfc*U Pi = (X 1 ) ,"« ) 

[0 0 6 6] SC(14)«. (p., f,) . Cp. . f . ) . 

(P., f, ) C3£$I5 2*^T*5. Mi4<l© 
"f— 9 ( x\ y\ xy cos*, -xy sin*) Sftgl/Tg 
t>Vtz>b<D-C$>Z. A*>«*IU"^p, tt. (x') 50 



1 

P = (x,' + x,') '" = (x f ) '" 

&wm-rzz.t\z&r>TAJimm"<)iv$:#tt> : £>. 

[0 0 6 2] AftffJf U^Uptt, OA^S^AAU^ 
P..,P^TCDtt.«OM«rffiO^<5„ fCT, A#fI^U^ 
;Pp©^ld<eH$^«)3£*feraiBTN»tiJ (Nttg**&) 
LT. ^^USie^tBitffiigcS. 0J*.l;f0 5(b)<7)«J;:5 
K. Ofr*>H<D\Z (N+lflKl) #S"JLTis<. ( p. .. + p 
,) /2 < p < ( p, + p i(l ) /2 tUZT-* ( 

x 1 . y'. c. s ) z\&gom&mmz&ML, 

temt£tltzZ.£.*:7fity ; 7ifY*\\Z-ty h-T-5. 

■7 s - * TiifE k 7- & amm £ nt v »* ietg«« t * * « 

MIH^-*<DA#<I^l^;HIp£Jt«U U 
^Pf^tep, KiS ^JjCDt- ^SIT. 
'J516©M2igm«W7 7^*i-fe^ H$n4ST. £U 

[0 0 6 3] 0 5 o^ijgwci&tttf . a*<s^u^;ko 

dt^BltltTi^. ^^EUlC^^jitix-^SA 
ffi^«^(Ot>© ( x,. x,. y,. y. ) T?&<. ( 
x' , y' , c = xy cos*, s = -xy sin*) \Z"t— ^SEJft 
LT^SCDT, M^-T -5SS«^»:*tA^fi^U^pCD 

[0 0 6 4] 0 6lC<fc^TEl»^l<Dltragl5omfrW 

nmm&t&wrz. @6fi *&m<om 1 ©ttp^co— 

*JS«»J©«fi£*^T^'n-/i70T*-5. 209«A^j(i^ 
U^;Up©A*«B^, 210«x,«roA^^, 211«x, , 0 
A*jSg^ 212«x,'<DA*^T. 213«f,COA*^. 2 
14ttf,©A*^. 215«f, OAftSg^?, 60—65. 619, 
620\ZMW.2§s 66~68«H#S§» 69. 610. 611, 615 — 61 
8teSI>gf§, m-UA^f-^VJT.^. 621~623«sp 
^FfflSgClHlSS, 242«ffl-KDA^J^. 216tt*^UJ^f 
(p) ©W^^Tfe-So 

[0 0 6 5] mm\Z\^.(\)\ZmV1tv!f^>"J<Dmm 
&mjS.&m^Z>. 0 6Ttt«^^O^&*2^<i:L 
fcHSSL-TH*. ^(4)-C^»M = 2t?2>£. 
31^:«^:roiC(l4)t/j:-5o 

X ( ( p - p, ) ( p - p, ) ) 

/ ( ( Pi " Po ) ( Pi " Pi ) ) 
/ ( ( Pi " Pt ) ( Pi " P, ) ) 

5£(14) 

^cJCtc. *tlBra U^;i/^[p«»p, irifi<^c^j;-5(cp., p 
i , P: 3:21.£. 

[0 0 6 7] S(14)(D«r B m»«)^lC*5^T. ^OiC 
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do = (p-po)/(Px-p») 

di = (p-Pi)/(p»-Pb) 
dt = (p-Pi)/<Po-Pi) 
Co = dida* ci = dsdo » Ci = dodi 

5t<15) 

f (p) = "foCo ~ fi C, - f, Ci ^(16) 

Z.£tfit>&2>. 10 
[0 0 6 8] £(15)<hS(16)<DjKg£0 6CD«fifct;:«i:o 

+ Pi ) /2< p < ( p, + p i(1 ) /2£&-5i£jfc 

glO/.tyci-l. i. i+l#SCDfE1g®^6. x 
'^-^fcSW-fflb. A*>SS^210, 211, 212*>S*-tl-€ f 
*l. ¥^«JSgCI5IK621, 621, 623K#*.. 
13K621, 621, 623(C«fcoT. ffi-^l^Jk^-^p., 

Pi, Pt<£^«6-5. 

tO 0 6 9] A*fi^W^;Up«A^^209Sr^LT, 
}JDgS§60, 61, 62K*-*ve*l-£;3Le>n. 20 
StlsigS621©tb^P. 7Wj0gg§60. ¥^«S?^lHl!S622C)ffl 
2jp, 0(ft]*ig61. ¥#««*[§Ji8623CDfcB2jp,*t;!rag£8§6 

2K-£-*vfn-§-*.e>ns. ; £©tt*. iog§§6o, ei, "6 

2te, p-p„, p-p,, p-p, i&ff^L, ftcfifc&ffi 

tLT-^n-^nSiJMtiieT, 68, 66\Z-t*A.2>. 
[0 0 7 0] £>t. j&D®S§65, 63, 64CfcoT-en-? 

n. p,-p,, p,-p., p.-p, fcthsu ^-n-ensij^s§6 

7, 68, 66(-#A-5. Z\nt>0>\fS ; r—5>\Z&iT. fj 
S8I67, 68, 66T«, 5£(15) ©d„, d, , d, 
«"JSES§67©ttS*d.«»fiCgg610t611i(C^-A^n» gd* 30 
Sg680tB^d, «»»g|69i610t»r#Ae.n. $J»g§66 
(DUi^d, «»mS69<t61 1 i: e.tl-5. 
[0 0 7 1] »»§§69{C«i;oT«^^l5:c. Sr^L, * 

u **fettw^Sc, ti'x-^i^v'T.^eisic-^Aen 

IBt&Stl. #S33610lC«fcoTttP.Jm&c, £f|-gU * 

[0 0 7 2] Jfct. m 1 CO^^&USCDi-l, i, i + l#@<D 40 
E«tt«*»5, A#{Ut©Sgi|6 2 3||fiIx , l . 1 , x',, x' 
... *R*ttiU 5£(16)©f,, f, . f,iL, A#iS^21 
3, 214, 215£frLT, &gL§§615, 616. 617K-5-*Heft 

»Stgg615T«. AaLfcf.fcfclBHMSc.fc* 
*U c. f. Sr*»^S618(-^-AS. #gLf§616 
Tte, A^L/cf, iCttHflffiBcc, c, f, *$asblm 

HK»JM§617Trtt. A^Lfcf, 
ISJfiMBcc, €**U c, f, Sr*J6Jng:S620fC#A-5. 

[0 0 7 3] #®g§618-m, A*4S^242a> Stl 

fett-istsu. -c, f. zmnmrnz^-z.*. -tLTJn so 
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20 

J£8§619Ttt. -c.f.*^SIS|g616*>e,#A^nfcc, f, 
-c. f,-c, f, <h LTlni^S620»C^-^.-5. E 
in»S620T«. -c.f.-c, f,A^m»S617^e-^x 

entcdsasi. -c f.-cf.-cf, ( = r ( P ) ) <h 

bxa^ig^ieSrfrLTaj^rrs. :oj:5l:. A* 
m^k^;Upi3i5t-tsA^fi^li>li2*«iut' (p) itt 
m2j-rs. mme>mn.zttit}mnnm2mmy' . r#x 

y cos<t>. -xy sin* f::-2(^TfT , 3. 
[0 0 7 4] 0 6H^L,fc^l«5^CO^ifi^JT«. *g 

fzffiffl&m±4m<Dy : -?lZ~3^TPim\zm^ ; bZLtf 

[0075] H6©*iMma. mn&&m^TW*m 

&£;fci&T^-5#. — (Steffi ^<=>*VO>-£>DSP (xwv 
7 trie Tltt^TS. 

[0 0 7 6] 0 7(1 #f891©iS*8lci£lii[5]i&©-*i(S0iJ 
ro«fieSr^-r^n>y^0T$)-5. 0 7 (a) fctig&Stglel 
8S, ®7 (b)«i>jmiHliST*-5. 220«A*fitx*A*-T 
£A*jiSB% 221tefiS2©A:*jJS : P, 70, 73, 75fct#g 
2§. 71tti§lf Uv'X:*, 72«SD»S. 74ttj£&8?SE|p] 
IS. 222«A*fflbOiS»Kl/x*ffi^-rsm^«BTTfc 
•5. 

[0 0 7 7] 0 7 (a){C*5^TiS»S:^^#T-5fca6lC. 
K>ffiHJ:-5»Hfc3S; (^(12)) 

tC. f (x) = 1/x - b = 0 £fl?<. f (x) *®5i-L 
T, f (x) =-l/x'<!:L, S:(12)irf^A-rs<!:. * 
it*. (SC(17)) ^^tl5. 

x. = x,-i + x,-!* ( 1/X.-X - b ) 

= x»-» ( 2 - bx.-i ) £(17) 

OtJtfU «0iIL|5lS:n«l-re.UT*S) „ 
[0 0 7 8] 5£(17)£0&T**fr-r-5Cte. 0 7 (a) \Z 
^fipir. A^«Ix€:»ffi§70{CJ:oTjSlU'>?^^7 

^Dn^§g72{Cj;iD (A^J«B : ?221^t»#A^tlSSS:«i) 

2*^e.§i€r. nmmiv>mi]\znzf; mnmn\z&-oTx 
stm.<Dtztt>\zmmi'i?z*7i\z&to?z. &.±<Dfcw& 

&0mLmi7?Z>ii. x. ttl/x (A^<BxWiS»Sc) \zw. 

[0 0 7 9] 0 7(a)fr^LfejS»&ja»@KI-«fcO. 9J 
g£*ffr*l;:«, 0 7 (bXz^t.t^lcffi&^fflHlBS? 
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[0 0 8 0] m^JSWT^Lfcjg^ttif-ggBte. 5£ 
(8)Sril^tf-SL-rscii{C«t0. i6KT5Ci:)5STf5 

*». *(8)*»6»*j:5ic. $mmm<>&wv$> 0 , 0 

7 <DiS*&igglHl8S£ffl t^T <bi<K3&DSP;P&8 <fc fc -5. 

T. SijfiWtcie^ttrotf^^^dOtctoTfTP^tt 10 

[0 0 8 1] m 8 fi*%W«i£«fttffl-©gB«-^SS«»jO 

226«x' A£S8^, 227« 
y'AJjSg?, 228texy cos*A*jSg^ 229«-xy sin* 
Xtslft?. 80, 82, 83, 86—89, 811, 812, 816, 817« 

mnm. 8io, xmztia&m. 8ittis*&¥^f8srfr[2i8&, 
84, 814, siutmmi'isx?* ssitmmmmm. &\m 

H^W&gJffSg, 230«a, W*^. 231«a (1 iti^Sg^ . 
818te»gg§88. 89, 811, 812 tUn»II810, 813<i:jlffi 
WvX^814, 815ro0gSg5re*J&£nfcHSM&8g 20 

[0 0 8 2] E8lw*^T. f& 1 OffifflWe&tbftm 
^^M^MPiTOffilK^-^x', y', X y cos*, -i 
y sin**^-tl^ r nA*«B^226~229^^L-TA*-r 
cos*. = cos (*.-i + *) 

= cos*.-,cos* - sin<f>.-,s 
-sin*. = -sin (*.., + *) 

= -sin*. . i cos * - cos*.- 1 

[o o 8 5] =&M&%&mi&<D&&mmjjtjE&m 30 
mu\z. %mmm&&5-?&tt>rz\.- ' »#i§8i6«i:8i7 

«>. t±i^^230i:231i^e.-?-tl-? : ntU*-r-5. 
fS^-U-^^^fiSPi-eWiE^tt^-^a, , a, fit. SS2CD 

CDSSU'v'X^SHtSlSO^-^S:. ^ 3 U Wi 

^«*«p. (i = o~n) ir^-rsisiftt^-^stt^-r 

•5. 40 
[0 0 8 6] 0 8 tf>5!S60tJTtt, 04TMbfcJ:5 

c mmmffl)i-7<Dtp\z§nmmn.3§&$>2><D-?> nis 

HTfc. A.-'tt*a6SttA" («^jiiitiiiOAUJ^U^ 

x„ = x.-, + x..,' (x.-i"' - a ) /I 
= x. - , (3 - ax. . , ' ) /2 
[0 0 8 8] 5£(19)«k3fC. St*. AA«8?232*^L 
T-if-*. S nfe A 2HIx £#ggg90 <fc 9 1 i «k r> TlS U- ->* 
X^95(Cfe«rtLfcx.-, (MHI©H-^m) t2SCSg 
£?t5<, ^»cm^m*Jnimgi92tC«kO. A*SS^243 50 



22 



•£>. gp^, x'{iA*^226^^LTft»g80<i:82<!:IC 
-£A«=>ft. y' ttA^«B^227Sr^LTS^Sg80fC#A^ 
tl. xy cos<M*A#^228£;frLTiilg§§86K#*.'=, 
ft. -xy sin<p«A^Sg^229Sr^LT«lLg|87lC#>Le> 
ft£. 

[0083] mwmo-cmwL xV) . w\zm 

*¥*««*IIItt8IK:J:Dl/xyS#»*. #i*;tl/xy 
«. »gS§82<h»g3§86i:#gLt§87<i: ft -5. » 

*g§82tc:«k9. I'RW/iy^tfH, n^T^A 
HJ^fi^igJta.^ x/y£ffl-»-r*. jS*J£a.-'«, >1 

ig uzsxru tmnm2-zmf$.\sfz%mmn-®sh\zJ*z. 

*-UlLTiSglx>7X^84(C-t>y h Vft 1 P££fl&©i8S#tt 

[0 0 8 4] fctP^-^xy cos*£-xy sin* 

«. J»»ti86i87tCJ;oT. ^ft-efti£&¥*«ig#lH] 
&81T#Sftfcl/xy£jimLT. cos* <h-sin* -fT 
5. ##fcAa#ftffiH*<D&&ttiIE&<iStt. 
&SUtS§818K«fcoTSI»£ft.5. H^BB»^»Sg818 

jZ(w fim&.vM&'AjS.z, ®&\z&om 

U^X^814i815<i:tr*Siffl$tl-5. 



in* 



-sin*, 

3£(18) 

;nt©a*») hokj^t. hs'ohi 

[0 0 8 7] 0 914, #fg^OTj£»¥:£*«fflH]S&ro— 
*SS««J©ffifiE^^-ryo-yi70-e*-5>. 232«A^J«g 
^. 90, 91, 93. 94«»gLgg, 92«J3P»gg. 95«ig^U 
vXiS', 243«tt3©A*«^, 244«Ml/2roA^«8^. 
233«m*«s^Ta&-5„ 3?»¥*«5^-r-5Ac*tC 
tt. H7<Di!»Scitff<!:[g«{c^i-h>ffi{c«k-2.)«r<bJC 
(^(12)) A^«aWjS4jgc^«x = a ' 7 '* 

&mt-X. x" =atb. f (x) = X"' - a = 0<£»<„ f 

(x) Sr«»TSi:, f (x) =-2x-'t^:S. f (x) 
*5«fcytf ' (x)Sr^(12)lCf^ALT, *SC(19)dW*ee> 
*)«Kfc5*:-e&-5 (fefe'b. »OjlL®»n«l-reLT 
^•5) . 

jC(19) 

*^^-^6tl-&»:M3*^§l<„ fUT, 
IC S<^»ff|g93(CJ;oTjlffiU>7X^95tC»i(rtbfex 
.-,$r*^T^. H»3»#8g94T. A^3iS^244*^^^ 
ens&ffil/25r«-ttT. «rL^lt*^x.$f#m*«B 
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^233£:frLT£ii*J-f C««f L^thffM^x. & <Dit£fi£#P, A#Sg^. 236tef. A#S5H% 237«f, A* 

[5icOff-S:ro/c:«i)fCjl^U>'X^95(r*&iW-r-£.. 238tef, A^jSg^. 240teft«tl/2A:*Ji§n\ 241 

[0 0 8 9] J^±©it»[$«0jimff-r2)<t. x.«x ttl/ApA2jS8^, 100, 102, 104, 107, 108, 1010W: 

""K (A^fflx©jS»&^«) I:****, ill/-^ JnSSg, 101, 102, 105, 106, 109tt»ffgT*-5. 

X^lC^-r^^fit^mf-jfi^ffllcT-St. [0 0 9 1] «Wlw«. ®6<Dnt&m£mmz. 5S(4) 

jg^. 09 tzTHLftmmwviiZ. mw&Mtzwmn* iz^tz^ify^^^xomm^m^m^^. vfrLtz** 

5^t«t4. ttSfitp, = iAp (Ap = P.../N ) T-5-A£*l-5CD 

[0 0 9 0] @10l:ioT. *f£mz&Z>&2<Dnr£\ T, ffiFfl^ffc^Ap-CIE^k-rii. ^(4)«7)|ilK^JKiC 

SC40ftfrfi*I*S6^J*UiHJ-r-5. SlOli, *5£W<DW, 10 tt. p - p, (K«M/2 (M = (g&) . Sfcte (M - 1) / 

2v>mr%m<D—&mm<»mfc&7n'f7uvi?m-zibz>. 2 ( m = -sfgc) > ^€?f&&&o^;:^T€?T. jc(2o> 

234liA^{S^pOl^ffl^p, AtliQT. 235teA#fHfp TSStlSo 

f (p) = 2, f, [n k *i (p - p.) / (Pi - p k ) ] 

= S,.."d, (f, , Pi) (p - p.) 1 5^(20) 



[0092] jz(20)\z&» zmmmm, pi) $2 

4)tC*5UT, p. - p, = -Ap . p, - Po = 2Ap 
Po - Pi = -Api^cO. Sfcp - p, = A • Ap<h 

f (p) = f./2 (A' - A) - f, (A' 
= (f,/2 - f, + f t /2) A« + 
= d, A' + d, A + d. 

gp^s(2i)T«. ffl*m®.<D§tn\zm%fc&&T&ttj. 

•5. 

[0093] ^iXDmm^-vmnr^mmm^m 
1 otcioTiKBj-r^o xtimm"<)wzm'btic^m 

n^^mmp, = iAp£#«>. S^tO^'JOi-h 
i, i+l#BC0fBtg««^e. ffi^r-^a, S^^ffl 
L. p, = p, . f, = a, ' " 1 . f, = a, ' , f, = a. 
"'t-f*. IJOmSglOOlCtoT. A*^234t235td» 
<=>-!?•*. 6 ft-SA^d^p, <fcp, <h*>£|^1St&#p-p, £ff-g 30 
U Hir. S-SlSIOIT, A^SB^241*^-^^.?,n^l 
/Ap*^»L. A = (p - p, ) /Ap£#J&.5. 

fc a tttD»sgio5t»»ggio9<i: ic^ti-^n-^A 

[0 0 9 4] »ffg|102tl06tC«tO. A*7J|?23 

6*^4K.etl5l, £A;Wf238;5>e>-5-*.£*l-5>f, i 
tC, A^«8?240^e,-^Ae»n-5»:ttl/2*»ttT, 
n-eni/2£:-r-5. fLt, £0)1/21,, W^-;? £1/2 
f. Cf-? t «^tl^ni)0^S§103i:iD^107t iZ^-TL 
e»n5. A^asm37£fl-LT, I , &m&-M\04 L 

iD^SglOlOtfC^fed. iLT^Ae.n5. 40 

[0 0 9 5] »Qj|L8§103T«ijng£fTV>, l/2f. + 1/2 
f,^m*bln]StSgi04{C#A. ffl]»S107T«d t *^L 

t, i/2f, - i/2f, ( = d.) *mt>vnmmmz5- 

WlZ> iraSS§104T«. f, Sr^LT, &»d, = 
f./2 - f, + f,/2*». ^^d, SiJ0SLi§i05tC-^A 

[0 0 9 6] J»SLggl05Tte, A^bfeAt&iScd, <fc£ 
tftT (d,A) iD^i§108f'#A, SDffS108«-e-O«t 
£*&d, tftllLT (di +di A) »^8§109lc-^A-S. » 
»g§109T«, JjD*S§108roffl (d,+d, A) ICA*»MCL 50 



43< £> p - p. = (A + 1) • Ap . p - p, = (A 
- 1) -Apifc-SWC, «ffl^^te5£(21) 
•5 (fzfzL, A = (p - p, ) /Ap) „ 

- 1) + f,/2 (A' + A) 
(f, - f.) /2A + f, 
5£(21) 

T (d,A+d, A') . DO&gglOlOK-S-*.*. D0@S§1010T 
it. (d, A+d, A') Kd. ( = f.) £JjoA, «WtB*f 

(A) , EP%, AJjmm"<)WZ&V2>m&&T-?a 
,*m<E>t\Z>. Il«©iK^S:a, ICOViTfcff "5. 010 
ommm-Cte. a, £a, lCOl>Tl^i;igfiKT^*iT^. 

[0 0 9 7] W±lftWbfc*^^©*lifi^J-e«, 

ft, 5*^©gA, MSftWigg^WifcoTfcgftttUCiKJfC 
-rs«t-5l3ftf^t--5«. «l»ttl©ft^T^ffC. If§ 

2*3«ky:m3W^ i E'J{lfeiSbT&-2.7 ; -^S, ^#58 

ttw^^utcjiiisL, mftmMmzmmLtzy'-fzm 

2. ^3 W^^E>JtC«!]«8ig^LT*^ftf^S-ti--5CifC 

[0098] ^[aitiig-rsTyy^^ ^Uf^X h- 

->a ><Z>«EB&#|j&£0 1 1 IC^-T. 0 1 1 te#369!<D'J 

HPA18' «>#^#tt*lt#TSfc*. ^S6ia5S^ISIil 

it (y/x = an • e' A <£) cn^jS*#tttfS 
Si5T^IS*m (A. = an -A.-.) *3J:^SJ!jdS (<p. = 
A <p+ <p. - , ) LT2M£^*H4(A. exp(j <p. )) 

a»#ttfh*©«fi£&ffl*<bT^fe*. HPA18' 



25 

lt$*»tl><OT, HPA18' <Dft&&ft&ZmfetZ 
[0 0 9 9] HPAWt^tt^xJUi: IT. 012 d^t" «fc 

-->3>SCCDig7c£Ell 3i:*t„ ««Bfr^©HPAffi* 
fl^X^ WP£0 1 4 tz^-r. 
[0 1 0 0] m&3-T*)l (f c ±12.5 KHz, fc«j»2ira 10 

fit ( A, = 1. <*>. = 0 ) *^e©iR^^«*?J400>'># 
;P (50 msec) T&ofc. »}S«^eScSS«U-^;^« 

[0 10 1] 

[5ZWO$iW:] &>±(D£5lZ. *mJUz£tlli. m^Jii 
^SUft^X hfHtfc&gtbfr^. sic; 

[0E©f8#&IftBJi] 40 
[0 1] #S§BjcDU-7 5-f tfW-*Jg^JO«fi£i&* 

[0 2] ^'J^Xh-->3>^iC^^«f»^{i 

[03] ffiSWT^TT^ TVUt^X h-X3>^ 
5£ U ^7 7-f If vmi&Z^T 7n y ? 0. 
[0 4] ^B^cD^^^p-^gj^gi^uj^ 

-rsfcfeowEg^^-ryn >y ^0„ 

[0 5] ^fgBjfo^-^A^SBtx-^^USBW- 
^iS0«J©Wfi£i£r^-5"^'D<yi7 0. 50 
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[0 6] *&Wom 1 <D«raS8©-§llS60tJ<Z)#tfi££^ 

t^D ->i7 0. 

[0 7] *^<7)iS»&«»I5]8Sro-*Jfi0lja5«fiE$^ 
f^D«>i7 0 o 

[0 8] *%BJoaS^ttff»gi5O-mg0iJ(7)«|p£Sr^ 
-r^D-yi7 0. 

[0 9] ^fg^ojSS&ip^^iniKW-^JfitfiJCDSt 
J5K£^t* ^D-y £0. 

[010] #«91©m2<&«M«©-£»«<B#lfiK£ 

^•r^D^^0 o 

[0in *mw<nv=.7 7'(-*f<D-mm&\v>mf&& 

[012] *fgB^<DU-^«|->5a.I^-->3>tC{£fflb 
fcHPA^ttt^iP^tm 
[013] *^ro^»I->5al/->3>l;ffiffll 

[014] *^BJOH"»«|->5irU-->3 XOi^m* 

^•T0. 
[ft#<z>IBi51] 

i : mmmmm. 2 : u^;nfcW8g. 3 : ^anai? 

81. 4.4' : SI 2 COffiRflSB. 5 : SI 2 (D*^ «J , 
6. 6' : ffi#ttth#gi5. 7, 7' : SI 1 cDttRflSB. 
SiSlO^tU. 9, 9' : T-f\1jm. 10, l 
0' :B£&Sig, II : fi£«i)l8§, U' : ^SBifiS: 
«iB§§, 12:D/A&&3§. 13:A/D£&S§. 14 : ^ 

fc&ii^sg. is. i6 : mm&m®. n •. m^u^ 

&, 18:HPA. 19:^[SH4iK^SS. 20 : ffi3Si»* 
3§. 21 : ja»#ttH-J?SB, 22 : it££l8S§. 23 : fi 
3!&iB38, 24 : HPA. 30 : &Mt—7)1* 31 : 
■7-tmgB. 32 : &mmn®> 33 : 
34 : &&ff-&g|$. 35 : ^-^MStSB. 40 : 

41 : ajSU-^X*. 42:#gS§, 43 : SUS 
^mgg. 44 : iDffg. 45 : iiigWv'X:?. 46 : £ 
Sings. 47 : tt^&lt«mi5lSS. 48 : HPA. 5 
0. 51 : i!iglU88. 52 : «£«iB§g. 53. 54 : 
§§, 55 : SOffgg. 56. 57 : 58 : JJUgSg. 

59 : jS«g§. 60-65 : taggf. 66-68 : »J»S. 
69: #1*88. 70:#S?88. 71 : S&l^X*, 7 
2 : Snffii, 73 : SHT88. 74 : jS6»^IhIK. 7 

5 : 80 : 81 : |h18S. 
82. 83 :»gS. 84 : gj®l^v'X5', 85 : 

mi§. 86-89 : SUfLgg. 90. 91 : »»§g. 92 : iP 
SSI. 93. 94 :&3Sf§. gSiilMl^v'X^. 10 
0 : UDgSS, 101, 102 : #g£|§. 103. 104 : flam 
SI. 105, 106 107, 108 : }jnj?8§, 10 

9 : mW-SS. 201. 202 : A^iSH 1 . 203 : Ul^^, 
217, 218 : A^SS^. 219 : fcb^SSH 1 . 245. 24 

6 : iSSl^vX^. 247 :^aSlga§, 248 : ^«Jn 
fffg. 510:»SLtg. 511:3J0»JS, 512. 513 : & 



( 
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gg. 514 : iDSESg, 515 : U ftlffil|H]8§. 516: 
^'J. 610, 611 : a-gtfg, 612~614 : "f— 9 W 
X*. 615-618 : #gg§. 619. 620 : Jn@S§, 62 
1-623 : ¥^«JS»Ih1K. 810 : tt]g§§, 811.81 
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2:#g§g, 813:Jogg§. 814 : i&ffiL-vT.*. 8 
15:iB£l"S?;*^. 816, 817 : #©8, 818 : =fc 
W&SJWI. 1010 : Al*S. 
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